Efficacy of combination of chlorhexidine and protamine sulphate against device-associated pathogens.
The objectives of this study were to examine: (i) the potential in vitro synergy of combining protamine sulphate (PS) with chlorhexidine (CHX); (ii) the in vitro spectrum and durability of antimicrobial activity of CHX + PS-coated catheters; and (iii) the in vivo efficacy of CHX + PS-coated catheters in comparison with silver-hydrogel-coated and uncoated catheters. The potential synergistic antimicrobial and antibiofilm activities of CHX and PS were investigated in vitro by the MIC and biofilm assays. The spectrum and durability of antimicrobial activity of CHX + PS-coated catheters were studied in vitro by using a serial plate transfer method. The in vivo efficacy of CHX + PS-coated catheters was assessed in a rabbit model against Escherichia coli. In vitro studies showed that the combination of CHX + PS has a synergistic inhibitory effect on E. coli and provides a significant synergistic antibiofilm and antimicrobial activity against E. coli, Pseudomonas aeruginosa and Staphylococcus epidermidis. Furthermore, catheters coated with CHX + PS provided a broad-spectrum and enduring in vitro antimicrobial activity over a 10 day period. The in vivo efficacy study demonstrated that subcutaneously implanted CHX + PS-coated catheters in rabbits are significantly less likely to become colonized (2/28 = 7%) than either silver-hydrogel-coated (25/28 = 89%; P < 0.001) or uncoated catheters (18/28 = 64%; P < 0.001) by E. coli. The synergistic, broad-spectrum and durable in vitro activity of the CHX + PS combination and the robust in vivo efficacy of catheters coated with this unique composition encourage clinical evaluation of this innovative approach.